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Abstract: In dogs and cats, the physical examination of the liver provides limited data from an early diagnosis of 
the hepatic diseases. It is established that in many liver diseases the apparition of clinical signs corresponds more 
often to some serious injuries of the hepatic tissue. The aim of this study was to compare the sensitivity for two 
methods used in paraclinical assessment of the liver diseases: the ultrasonography  and  laboratory diagnosis. 
The researches were performed on 10 dogs from different breeds, age and sex. By the paraclinical methods 
above-mentioned were diagnosed the following hepatic diseases: hepatic abscesses, chronic cholecystitis, 
hepatic cirrhosis, hepatic neoplasms (hemangiosarcoma, lymphoma), congenital abnormalities of gallbladder 
(septate gallbladder), cholelithiasis and gallbladder polypus. Intensity of the biochemical changes were’not 




The establishment a clinical diagnosis of hepatic disease in dogs and cats, is 
occasionally convenient when one or more syndromes of hepatic faillure (e.g. ascite, hepatic 
encephalopathy, icterus) are present. However, the identification of these great syndromes 
corresponds to a severe and often irreversible injuries of hepatic tissue. Therefore, an early 
recognition of the hepatic lesions responsive to usually treatments represents a major purpose 
for an efficient approach of the liver diseases in dogs and cats.  
The ultrasonography is easy to be performed in these species and certain liver function tests 
facilitates a precocious diagnosis and thereby a more efficient therapy is possible. Hepatic 
ultrasonography in the dog is a noninvasive technique for the liver diseases diagnosis that 
may be associated to other methods of assessment (e.g. physical examination, blood 
biochemistry). Concurrently by these methods is possible to estimate therapeutic efficiency of 
used medications. 
 However „the lesion asymetry” and „the function asynergism” as fundamental 
physiological features of liver tissue, imposes serious limits even these modern ways of 
paraclinical exploration. That is the reason for which the aim of ours research was a 
comparative assessement of the ultrasonography and blood biochemistry accuracy for 






MATERIAL AND METHODS 
 
The study was performed on 10 adult dogs (5 to 15 years old) from different sex (3 
femel and 7 male) and breed. These dogs were presented at consultation for several digestive 
troubles and they were subjected to physical examination, ultrasonography and blood 
biochemistry. All the exams were performed on the Internal Medicine Departament from 
Faculty of Veterinary Medicine Cluj-Napoca. The ultrasonography was done by Logic α 100 
MP whit a 5,5 – 7,5 Mhz convex probe. The biochemical blood exams were made on the 
semi-autaomatic analyzer Screen Master Plus the dosage depending on the context of clinical 
constituents following: serum glucose, albumin, γ-globulins, alanine aminotransferase (ALT), 
bilirubin, alkaline phosphatase (ALP), gama-glutamiltransferase ( GGT). 
  
RESULTS AND DISCUTIONS 
 
 History and physical examination of these dogs revealed: inappetence (85%), vomiting 
(68 %), lethargy (45%), weight loss (20%), abdominal distention (10%), polydisia (5%), 
cutaneous lesions (5%), fever (5%). Ultrasonography of the liver showed a diffuse hepatic 
tissue lesions associated with ascites (30 %), focal lesions 40 %, gallbladder and biliary tract 

















Fig.nr.3. Hepatic cirrhosis, ascite and                                 Fig.nr.4. Biliary sludge, chronic cholecystitis  












                                                                                   
                                                                                      
 
 

















Fig.nr.7. Hemangiosarcoma.                                                        Fig.nr.8. Hepatic lymphoma.     
                                                                                                                    
                  
                                                                                                                        
Fig. nr. 9. Cholangiohepatitis.                                                Fig. nr.10. Hepatic lymphoma. 
  
All the forenamed lesions are presented in images above (fig. 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10). The laboratory exams showed several abnormalities for ALT in 50 % of cases, GGT and 
ALP in 80 % of cases. Other observed biochemical disturbances were hypoalbuminemia (30 
%), hyperglobulinemia (10%) and hypoglycemia (10%).  
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Table nr.1.  
Results of the ultrasonography and the laboratory tests. 
Fig. 
nr. 
Breed Age Sex Ultrasonography 
diagnosis  
Biochemical findings 
1. Poodle 9 M Hepatic cirrhosis. Glycemia =  76 mg/dl 
Albumin = 2,1 g/dl 
Globulin = 3,8 g/dl 
ALAT = 84 U/L 
GGT = 15 U/L 
ALP = 8590 U/L  
2. Half-breed 11 M Hepatic abscesses.   Glycemia = 175  mg/dl 
ALAT = 230 U/L 
ALP = 1357 U/L 
3.  Giant schnauzer  8 F Hepatic cirrhosis, ascites, 
cholelithiasis.  
Glycemia = 64 mg/dl 
Albumin = 1,83 g/dl 
Globulin = 4,3 g/dl 
ALAT = 82 U/L 
GGT = 29 U/L 
ALP = 386 U/L 
4. German 
shepherd 
9 M Chronic cholecystitis. Glycemia =  98 mg/dl 
ALAT = 39 U/L 
ALP = 248 U/L 
GGT = 15 U/L 
5.  German short-
haired pointer 
15 M Gallbladder polypus. ALAT = 42 U/L 
GGT = 12 U/L 
ALP = 320 U/L 
6. Cocker spaniel 12 F Septate gallbladder. ALAT = 22 U/L 
ALP = 333 U/L 
GGT = 12 U/L 
7. Giant schnauzer  7 M Hemangiosarcoma. Glycemia =  55 mg/dl 
Albumin = 1,55 g/dl 
Globulin = 3,8 g/dl 
ALAT = 1820 U/L 
GGT = 40 U/L 
ALP = 1668 U/L  
8. Rottweiler 9 M Hepatic lymphoma.  Glycemia = 90 mg/dl 
ALAT = 24 U/L 
GGT = 7 U/L 
ALP = 186 U/L 
9. Labrador 
retriever 
10  M Cholangiohepatitis.  Glycemia = 107 mg/dl 
Bilirubin = 4,56 mg/dl 
ALAT = 350 U/L 
GGT = 40 U/L 
ALP = 580 U/L 
10. Rottweiler 7 F Hepatic lymphoma. Glycemia = 84 mg/dl 
ALAT = 39 U/L 
GGT = 5 U/L 
ALP = 152 U/L 
These results are presented in correlation with ultrasonographic diagnosis in table nr.1. 
Reference values are presented in table nr. 2.   
 
Table nr.2.  















8,2 – 57,3 10,6 – 100,7 1,0 – 9,7 2,6 – 4,0 2,1 – 3,7 61,9 – 108,3 0,1 – 0,6 
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The biochemical abnormalities associated with diffuse injuries of hepatic tissue such 
as cirrhosis and cholangiohepatitis consisted in an increase of serum ALT, GGT and ALP. 
Interesting, the greatest values of serum ALT and GGT were observed in dog affected by 
cholangiohepatitis (ALAT = 350 U/L, GGT = 40 U/L), whereas the raise of these enzymes 
was mild in dogs with hepatic cirrhosis (ALT = 84 U/L, GGT = 15 U/L, respectively ALT = 
82 U/L, GGT = 29 U/L). However in hepatic cirrhosis a common biochemical disturbance 
was hypoalbuminemia and hyperglobulinemia. Paradoxically, in the dog concomitantly 
affected (cocomitent) by hepatic cirrhosis and cholelithiasis the ALP value was inferior to the 
ALP value registered in the dog affected only by hepatic cirrhosis (ALP = 386 U/L  vs ALP = 
8590 U/L). Therefore in such conditions the ultrasonography was useful. Thus, in both cases 
of hepatic cirrhosis the ultrasonography revealed regenerative nodules, increased parenchymal 
echogenicity and ascites (fig.nr.1 and 3). In one case, hepatic cirrhosis was associated with 
gallstones that on  ultrasonography appeared as a hyperechoic foci with acoustic shadowing 
(fig. nr.3).   
Focal changes in hepatic echo texture were represented by neoplastic lesions (three 
cases) and inflammatory lesions (one case). The neoplastic lesions were secondary and in two 
cases was involved lymphoma as multicentric forme and in one case the primary tumor was a 
splenic hemangiosarcoma. In multicentric lymphoma cases, the hepatic ultrasonography 
revealed uni- or multifocal hypoechoic lesions that altered the normal echotexture of the 
hepatic tissue (fig.nr 8 and 10). Although hepatic hemangiosarcoma usually appears 
hypoechoic or anechoic structures on ultrasound examination (2) in ours case was obviously 
„target lesion pattern”, results from an echogenic center surrounded by a hypoechoic rim (fig. 
nr.7). Surprising, the biochemical abnormalities in hepatic lymphoma consist only in mild 
elevation of ALP as in hepatic hemangiosarcoma case we found severe hypoglycemia, 
hypoalbuminemia, marked increase serum ALAT (30-fold), GGT (fourfold) and ALP (16-
fold than maximum reference value). Hypoglycemia is occasionally noted in hepatic 
hemangiosarcoma but more frequently in hepatocellular carcinoma (3). That may be 
explained by the folowing mechanisms: excess utilization of glucose by the tumor, release of 
insuline-like factors from the tumor, release of other substances (e.g. somatostatin) from the 
tumor, and impaired glycogenolysis or gluconeogenesis from secondary hepatic parenchymal 
destruction (4).  
The focal inflammatory lesions were noted in one case and they consist in multiple 
abscesses in the left liver lobes. Hepatic ultrasonography revealed more anechoic masses 
surrounded by an irregular hypoechoic rim. Biochemical abnormalities were hyperglycemia, 
increased serum ALAT (fourfold) and ALP (13-fold than maximum reference value).  
Among of the gallbladder diseases in this study are noted cholelithiasis, chronic 
cholecystitis, polypus and septate gallbladder. Chronic cholecystitis was identified by 
ultrasonography in a 9 year-old male German shepherd. The abnormalities noted were a 
thickened of gallbladder wall that appeared hyperechoic and a gravity-dependent layer of 
echogenic bile, a typical aspect of  biliary sediment (fig.nr.4). Gallbladder polyp appeared as a 
mulberry-like echogenic masse without acoustic shadowing, and it was found incidentally in a 
15 year old male German short-haired pointer. 
Although septate gallbladder is more frecvent in cats (5) we found incidentally this 
congenital defect in a 12 year old female Cocker spaniel. According to Flannery and Caster 
(quote by 6) in human septate gallbladder is characterized by the presence of a septum that 
divides the gallbladder in two chambers. When the septum dividing the gallbladder lies 
longitudinally it is called bilobed gallbladder and when there is a transverse septum separating 
the fundus from the rest of the gallbladder it is called an hour-glass gallbladder.   
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Septate gallbladders most likely result from incomplete resolution of the solid stage of 
gallbladder development that is present before the third month of fetal development (7). The 
biochemical abnormalities in these gallbladder conditions were a mild increased of 




 The difuse hepatic lesions such as cirrhosis and cholangiohepatitis were associated with 
similary enzymatic abnormalities and only the ultrasonography brought the elements for 
differential diagnosis. 
 The focal hepatic lesions such as neoplastic and inflammatory injuries can be 
differentiated ecografic with a certain accuracy. Significantly elevations of serum hepatic 
enzymes were observed in hemangiosarcoma and hepatic abscesses whereas in hepatic 
limphoma these were normal. 
 A mild elevation of the hepatobiliary enzymes was seen in cholelithiasis, chronic 
 cholecystitis, gallbladder polypus and septate gallbladder. 
 In the liver paraclinical examination, the laboratory exams and the ultrasonography are 
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